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TECHNICAL NOTE
Effective management of the airway in the Pierre Robin syndrome using a
modified nasopharyngeal tube and pulse oximetry
I. S. Whitaker, ∗ S. Koron, † D. W. Oliver, ‡ P. Jani §
∗Demonstrator in Anatomy, Department of Anatomy, University of Cambridge, Cambridge, UK; †Senior House
Officer, Department of Oral and Maxillofacial Surgery, South Manchester University Hospitals NHS Trust,
Manchester, UK; ‡Specialist Registrar, Department of Plastic and Reconstructive Surgery, Radcliffe Infirmary,
Oxford, UK; §Consultant ENT and Head and Neck Surgeon, Addenbrooke’s Hospital, Cambridge, UK
SUMMARY. Pierre Robin syndrome is a rare condition, first described by the French stomatologist, Pierre Robin
in 1923.13 The severity of the syndrome varies widely, and associated upper airway obstruction is the most
difficult problem to overcome. We present a case in which the airway was successfully managed with a modified
naso-pharyngeal tube in addition to pulse oximetry. We also present a literature review discussing management
of the airway in the Pierre Robin syndrome. The simple technique presented allows earlier patient discharge
with home monitoring equipment.
© 2003 The British Association of Oral and Maxillofacial Surgeons. Published by Elsevier Science Ltd. All rights
reserved.
INTRODUCTION
The Pierre Robin syndrome is characterised by microg-
nathia (small jaw), retrognathia (posterior displacement
of the chin), glossoptosis (the tongue falls backwards) and
cleft soft palate, and the incidence is reported to be 1:8500.
The severity of the syndrome, which presents in the
neonatal period with upper airway obstruction and feed-
ing difficulties, varies widely. Upper airway obstruction
in association with the Pierre Robin syndrome presents at,
or shortly after birth as a result of retrognathia and subse-
quent posterior position of the tongue. The airway can be
managed in a number of ways from postural nursing with
the infant prone, to tracheostomy. There is much con-
troversy regarding the long-term management of airway
obstruction in children with the Pierre Robin syndrome.1
The use of a nasopharyngeal tube to relieve high up-
per airway obstruction has been described in children
with Pierre Robin syndrome but has not been univer-
sally successful.2 Nevertheless, nasopharyngeal tubes are
recommended initially to alleviate the immediate conse-
quences of hypoxia.3 A modified nasopharyngeal tube
has been recently described that does not add dead space
and resistance to the airway, is well tolerated, and allows
simultaneous use of oxygen prongs if necessary.4
We describe a patient in whom this technique was
successful, and allowed early discharge with home mon-
itoring equipment.
CASE REPORT
A female neonate, gestational age 38 weeks, was admit-
ted to the special care baby unit with respiratory distress
1 hour after a normal vaginal delivery. She was nursed
prone or on her side to stop her tongue falling back and
obstructing the airway. She was monitored continuously
with a pulse oximeter to alert the staff to desaturating
episodes and to assess their frequency. Despite adequate
postural nursing, she continued to have periods of airway
obstruction, but these were short-lived. The patient was
discharged after 10 days on the special care baby unit and
7 days in the children’s ward, with a pulse oximeter for
home monitoring of oxygen saturation. Her mother was
taught how to use a pulse oximeter and told to be vigilant.
The same evening, the infant was readmitted, as her
father said that the saturation had dropped by 30% on
several occasions. Episodes of desaturation continued on
the children’s ward. So it was decided to insert a modified
PVC (PORTEX) nasopharyngeal tube (size 3) into the
right nostril to 6 cm. Oxygen saturation was 100% in air
when she was supine immediately after the procedure.
However, episodes of desaturation were continuing and it
was decided to insert a larger (size 4) hard tube into the
right nostril, with considerable improvement in oxygen
saturation.
The benefit of the nasopharyngeal tube is shown in
Table 1. Time spent with a saturation of <89% O2 was
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Table 1 Oxygen saturation after insertion of the nasopharyngeal tube
Day Percentage of Number of Lowest Airway
time spent episodes/hour saturation management
<89% O2 (%O2)
1 8 21 60 Postural nursing
2 3 21 76 Soft size 3 tube
3 3 11 63 Hard size 4 tube
6 3 11 61 Hard size 4 tube
7 3 11 65 Hard size 4 tube
reduced by half. Three days later, she was discharged with
the nasopharyngeal tube in place, and an outpatient follow
up appointment two weeks later.
Modifications to the nasopharyngeal tube5
The required length of tube is estimated using the distance
from the lateral nostril to the tragus of the ear on the same
side. A tube may then be placed in the nasopharynx, tem-
porarily taped, and its position assessed radiographically.
Ideally, the nasopharyngeal tube should sit just superior to
the epiglottis to relieve the obstructive breathing pattern.
The length of tube at the nostril should be recorded when
the correct position is established. The modified nasopha-
ryngeal tube is prepared by cutting the measured length
plus 5 cm. The tube is then cut down the middle of the un-
derside to the measured length. Two cuts are made to each
side of the midline to create two thin strips, each 3 mm.
These thin strips can be used to anchor the tube to the
child’s cheeks. A further cut is made to create two addi-
tional strips on the top. One of these strips is cut off at the
measured length, and the other is cut off at the measured
length plus 2 cm.
The nasopharyngeal tube is inserted into the selected
nostril and the side strips (measured length plus 5 cm)
are anchored on the cheeks on a protective hydrocol-
loid dressing (e.g. DuoDERM), with adhesive tape.
The shorter top strip (measured length plus 2 cm) is
passed over the ala and anchored on the lateral nasal
aspect.
The nasopharyngeal tube is changed every 2–4 days
for the first 10 days and then every 5–7 days thereafter,
alternating between the nostrils if possible.
DISCUSSION
There is a much controversy about the long-term manage-
ment of airway obstruction in children with Pierre Robin
syndrome and delays in securing the airway at birth has
been documented.5
The acknowledged medical management options con-
sist of postural nursing, nasopharyngeal tubes,6 and en-
dotracheal tubes. Nasogastric tubes have been used in a
handful of cases for the dual purpose of maintaining the
airway maintenance and supplementary feeding.7 Na-
sopharyngeal tubes are recommended initially to alleviate
the immediate consequences of hypoxia,8 but have not
been universally successful.9 Laryngoscopy for intubation
or endoscopic evaluation is often difficult and sometimes
impossible.10 ‘Awake intubation’ without general anaes-
thesia is safer and less difficult, using a special purpose
slotted laryngoscope. Techniques such as passing tracheal
guide wires through the suction port of a flexible paediatric
bronchoscope have been tried. The bronchoscope is then
removed and an endotracheal tube is threaded over the
wire. This technique is safe and allows rapid endotracheal
intubation in difficult infants. Ultrathin bronchoscopes
have been developed, which have provided a means of
flexible endoscopic intubation for neonates or small in-
fants with dysmorphic airways and various degrees of
micrognathia.
Operations should be considered only when non-in-
vasive medical attempts at management of the airway have
failed. These options include glossoplexy, subperiosteal
release of the floor of the mouth, and tracheotomy.
Glossopexy facilitates anterior lingual positioning and
is done in infancy. It is reversed at the time of palatal
repair, near the end of the first year of life. This period is
critical to pre-speech vocalisation. Several studies have
shown the success of glossoplexy operations where air-
way maintenance is concerned. A less commonly used
treatment option is subperiosteal release of the floor of the
mouth. In rare cases, obstructed airways that are unlikely
to improve over a long period may require a tracheotomy.
Recent studies show this to be the favoured method of
long-term management, although responses from those
surveyed were often based on emotions as much as sci-
entific data.11 The mechanism of obstruction obviously
has an effect on management, so it has been postulated
that the management of the obstruction should be based
on the results of direct endoscopic observation of the
airway and not on the presumptive diagnosis of glossop-
tosis. It should not be assumed that ‘catch-up growth’
of the mandible will lead to spontaneous resolution of
either the airway obstruction or micrognathia. The pre-
sentation of the child with Pierre Robin syndrome should
not be the end of the diagnostic search but rather the
beginning.12
The management of a child with Pierre Robin syn-
drome requires a multi-disciplinary team approach. Paedi-
atricians, maxillofacial surgeons, orthodontists, specialist
nurses, speech therapists, and counsellors are all involved,
with each member of the team having a valuable role.
Children with Pierre Robin syndrome present unique
management problems and we have shown the effective
use of a modified nasopharyngeal tube. The readings from
the pulse oximeter provided the medical staff with a con-
tinuous indication of oxygenation.
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The data can be saved, printed out, and included in
the patient’s notes. We think that this simple technique
may allow earlier discharge of these infants with home
monitoring equipment.
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